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DETAILED ACTION 

The Amendment filed on 9/16/05 in response to the previous Non-Final Office Action (5/19/05) is 
acknowledged and has been entered. 

Claims 1-20, 22, 29, 31, and 45-48 have been cancelled. Claim 21, 28, 30, 32, 34, 38-39, 49, 
and 88 have been amended. Claims 106-107 have been added. Claims 24-26, 35-37, 42-44 and 51-87, 
91-105 have been withdrawn for non-elected invention. Claims 21, 23, 27-28, 30, 32-34,38-41, 49-50, 88- 
90, and 106-107 are pending and under consideration. 

The text of those sections of Title 35, U.S.Code not included in this action can be found in 
the prior Office Action. 

The following office action contains NEW GROUNDS of rejection. 

Rejections Withdrawn 

1. The rejection of claims 1-10 and 28 under 35 USC § 112 1 st paragraph because the as failing to 
comply with the written description requirement is withdrawn in view of the cancellation of and 
amendments to the claims. 

2. The rejection of claims 1-8, 17, 21, 23, 30, 32-34 and 49-50 under 35 U.S.C. 102(b) as being 
anticipated by Calabro et al., (Blood, vol 100, page 2578-2585, 2002) is withdrawn in view of the 
cancellation of claims and amendments to the claims. 

3. The rejection of claims 1-10, 17, 21, 23, 27, 30, 32-34 and 49-50 under 35 U.S.C. 103(a)-1 as 
being unpatentable over Calabro et al., (Blood, vol 100, page 2578-2585, 2002) in view of Kopf-Sill (US 
Patent NO: 6303343) is withdrawn in view of the cancellation of claims 1-10 and amendments to the 
claims 21. 

Response to Arguments 

1 . Rejection under 35 USC §112 first paragraph-Enablement 

The rejection of claims 30 and 38-41 under 35 USC §112 first paragraph as failing to comply with 
the enablement requirement, the claim(s) contains subject matter which was not described in the 
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specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the is maintained for the reasons of record in the prior Office Action 
(5/19/05, page 6-7) and amended dependent claims 32-34, and newly added claims106 and 107 are also 
rejected for the same reason of record because the claims 32-34 and 106 depend on claim 30 and newly 
added claim 107 has the same claim language "susceptibility to disease". 

The response filed 9/16//05 has been carefully considered but is deemed not to be persuasive. 
The response states that claim 30, 38 and 107 and their dependent claims include the limitation of 
detecting a disease resulting from genetic instability and the specification has taught a method to 
detect HASIVa in the examples 1-4 and paragraphs 180-199, therefore one skilled in the art is enabled 
by the applicant to practice the method of detecting a disease arising from genetic instability. In response 
to this argument, first, the instant amended claim 30, 38 and 107 are drawn to a method to detect a 
disease or susceptibility to disease resulting from genetic instability by characterizing HAS isoenzyme 
variant expression in the cells. Thus, the claims broadly encompass a method of detecting any disease 
or susceptibility to any disease by detecting HASIVa expression in a subject. Thus, it would be 
expected that one of skill in the art would be able to use the method to detect a disease or susceptibility 
to the disease according to the level of HASIVa without undue experimentation by using the claimed 
method. However, the specification only teaches overexpression of HASIVa in the multiple myeloma 
(MM) cells, not in other disease condition. Secondly, the specification only teaches the aberrant splicing 
of HAS1 gene in MM could impact the patient survival. The specification does not provide any guidance 
for determining any other disease by the expression of HAS1 Va gene. The specification does not provide 
any evidence or data to show that the development of MM or other disease is due to the abnormal 
expression of the HASIVa gene in a individual. The state of art recognizes that detecting disease 
susceptibility by characterizing the HASIVa expression would require the detection of the HASIVa before 
the onset of the disease. The specification only teaches that HASV1 Va is elevated as a result of the 
disease. There is no objective evidence or art of record to support the allegation that the elevated level of 
HASIVa precedes the disease state, rather than results from the disease state. Without knowing if the 
elevated expression of HSA1 Va precedes a disease state, one of skill in the art would be subject to 
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undue experimentation without reasonable expectation of success in order to practice the claimed 
method. 

2 Rejection under 35 USC § 103-2 

The rejection of claims 88-89 under 35 USC § 103 as being unpatentable over Raje et al., (Curr 
Treat Options Oncol, vol 1, page 73-82, 2002) in view of Calabro et al., (Blood, vol 100, page 2578-2585, 
2002) is maintained for the reasons of record in the prior Office Action (5/19/05, page 11-12). 

The response filed 9/16//05 has been carefully considered but is deemed not to be persuasive. 
The response states that the claims, as amended, are not obvious over the references because they fail 
to teach characterization of HAS isoenzymes. Applicant argues that Calabro et al., and Raje et al., do not 
disclose isoenzyme variants and every element of the present invention, and do not corrlate HAS 
isoenzyme variants to disease or malignant cells. The response further states that there are no 
motivations or suggestions in the citation for the combination of their teaching to result in monitoring of 
malignant or MM cells. In response to the argument, Raje et al., did provide a teaching on a method of 
monitoring the MM malignant cells in a patient and Calabro et al., provide a teaching on determining the 
malignant condition of MM cells by detecting the expression of HAS1 variant. Although Calabro et al., do 
not specifically teach a method of monitoring malignant cells by detecting a specific HAS1 isoenzyme 
variant, the methods of Calabro et al.,and Raje et al have shown how to detect the levels of expression of 
HAS1 comprising HAS1 variants by PGR in MM or malignant cells, which did suggest that the method can 
be used for monitoring the malignancy of the cells. 

3. Rejection under 35 USC § 103-3 

The rejection of claims 88 and 90 under 35 USC § 103 as being unpatentable over Adamia et al., 
(Seminars in Oncology, Vol 30, page 165-168) in view of Desikan et al., (Biodrugs, vol 6, page 201-7, 
2002) is maintained for the reasons of record in the prior Office Action (5/19/05, page 12-13). 

The response states that the claims, as amended, are not obvious over the references because 
they fail to teach characterization of HAS isoenzymes. Applicant argues that Calabro et al., and Raje et 
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al., do not disclose isoenzyme variants and every element of the present invention, in particular 
characterization of isoenzyme variants as a means of monitoring malignant cells. The response further 
states that there are no motivations or suggestions in the citation for the combination of their teaching to 
result in monitoring of malignant cells or Waldenstrom Macroglomulemia (WM) cells. In response to the 
argument, Adamia et al., teach that overexpression of HAS1 is coupled with WM condition and Desikan et 
al., teach that WM is a rare B cell malignancy characterized by marrow and tissue infiltration (page 202, 
column 1, paragraph 1). Although Adamia et al., do not specifically teach a method of monitoring 
malignant cells by detecting a specific HAS1 isoenzymen variant, the methods of Adamia et al., and 
Desikan et al., have shown how to detect the levels of expression of HAS1 comprising HAS1 variants by 
PCR in WM cells, which did suggest that the method can be used for monitoring the malignancy of the 
cells in WM patients. 

The Following is a New Ground of Rejection 

Claims 21-23, 28, and 49-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calabro et al., (Blood, vol 100, page 2578-2585, 2002) in view of Venter et al., (US Patent NO: 6812339) 
and Bartlett et al., (PCR Protocols, chapter 19, page 81, Humana press, April, 2003). 

The set of claims is drawn a method of detecting expression of HAS1 isoenzyme variants 
comprising conversion of base 924 from cytosine to thymidine by RT-PCR comprising using the 
oligonucleotide primers of SEQ ID NO: 9 and 10. 

Calabro et al., teach a method to detect HAS isoenzyme variant genomic product HAS1, 
specifically mRNA expression in the bone marrow plasma cells from multiple myeloma patient bone 
marrow aspirates and from the myeloma cell line (PAGE 2579, column 1, paragraph 1). Calabro et al., 
teach detecting the HAS1 expression by RT PCR (page 2579, Calabro et al., further teach that HAS1 
mRNA is expressed predominantly in the myeloma plasma cells from multiple myeloma patient compared 
with normal cells (figure 1. page 2582, column 1, paragraph 2). 
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Calabro et al., do not teach a specific primer pair consisting SEQ ID NO: 9 and 10. 

Venter et al., teach a protein (sequence ID 1 1530, available at website, http://seqdata.uspto.gov), 
which is 99.4% identical to HASWa amino acid sequence at residues 1-310 as evidenced by attached 
sequence search. Venter et al., also teach DNA comprising nucleotide, which are 100% identical to 
nucleotide primer sequence SEQ ID NO: 9 and its complementary sequence SEQ ID NO: 10. 

Bartlett et al., teach that location of the primer is no consequence, so long as the amplification 
works well if the experiment is simply intended to identify the presence or absence of the sequence (page 
81, para 2) 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
invention was made to use the method to detect HAS isoenzyme variant comprising HASVal and a 
single nucleotide conversion and determining poor clinical outcome in a human suffering form MM. One 
of ordinary skill in the art would have been motivated with a reasonable expectation of success to 
combine the teachings of Venter et al., and Bartlett et al., to use the teaching of Calabro et al., to detect 
HAS isoenzyme variant comprising detecting the variant having a conversion at nucleic acid 924 by RT- 
PCR in the MM patients because Calabro et al., have shown a method of detecting the HAS in a MM 
patients, Venter et al., have shown a nucleic acid sequence of HASVal and Bartlett et al., have shown 
that the location of the primer does not contribute to the consequence if the experiment is for the 
detection of the absence or presence of the gene expression. One of ordinary skill in the art would have 
been motivated with a reasonable expectation of success to combine the teachings of Venter et al., 
Bartlett et al., to the teaching of Calabro et al., and to use the method of detecting HAS isoenzyme variant 
having a conversion at nucleic acid 924 because the nucleic acid at site 924 is located between the 
nucleic acid sequence of primers of SEC ID NO: 9 and 10, which are in the sequence disclosed by Venter 
etal. 

2. Claims 21-23, 27, and 49-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calabro et al., (Blood, vol 100, page 2578-2585, 2002) and Venter et al., (US Patent NO: 6812339) and 



Application/Control Number: 10/672,399 Page 7 

Art Unit: 1642 

Bartlett et al., (PCR Protocols, chapter 19, page 81, Humana press, April, 2003) and further in view of 
Kopf-Sill (US Patent NO: 6303343). 

The teachings of Calabro et al., Venter et al., Bartlett et al., are described above. 

Calabro et al., Venter et al., and Bartlett et al., do not teach the process is performed using a 
microfluidic device system. 

Kopf-Sill teaches a method of performing a PCR reaction in microfluidic devices. Kopf-Sill first 
teaches that fluorescently labeled nucleotide can be incorporated into a nucleic acid during PCR reaction 
(column 18, line 54-57). Kopf-Sill further teaches a detail method to perform the PCR in a microfluidic 
device system (column 8-28). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
invention was made to combine the teaching of Calabro et al., Venter et al., Bartlett et al., and Kopf-Sill 
on the detecting expression of HAS1 Va with the teaching of Kopf-Sill on the performing PCR reaction by 
a microfluidic device system. One of ordinary skill in the art would have been motivated to use the 
teachings of Calabro et al., Venter et al., Bartlett et al., and the teaching of Kopf-Sill to detect expression 
of HAS1 Va variants by fluorescent labeled PCR reaction performed by a microfluidic device system 
because Calabro et al., Venter et al., Bartlett et al., have shown a method of detecting expression of 
HAS1 Va a cell population by RT-PCR and Kopf-Sill has shown that detecting the PCR product, the 
complex formed between nucleotides, can be performed in a microfluidic device. One of skill in the art at 
the time of invention would have a reasonable expectation of success in detecting expression of HAS1 Va 
variants comprising a nucleic acid conversion occurred between the primer pair by fluorescent labeled 
PCR reaction performed using a microfluidic device system. 



NO claim is allowed. 



Conclusion 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 
in 37 CFR 1.136(a). A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of 
the mailing date of this final action and the advisory action is not mailed until after the end of the THREE- 
MONTH shortened statutory period, then the shortened statutory period will expire on the date the 
advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the 
mailing date of the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Lei Yao, Ph.D. whose telephone number is 571-272-31 12. The examiner can normally be 
reached on 8am-4.30pm Monday to Friday. 

Any inquiry of a general nature, matching or file papers or relating to the status of this application 
or proceeding should be directed to Kim Downing for Art Unit 1642 whose telephone number is 571-272- 
0521 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Jeffrey Siew can be reached on 571-272-0.787. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-21 7-91 97 (toll-free). 



Lei Yao, Ph.D. 



LY 




